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(57)Abstract 

PROBLEM TO BE SOLVED: To solve the problem that the deterioration of 
a mobility caused by irregularity in the film thickness of a gate insulating 
film is revealed when the thickness of the gate Insulating film becomes a 2 
nm or less in terms of an Si02 film, that a drain current is dropped, and that 
the deterioration of the mobility must be suppressed to about the same 
value as the mobility practically used at present. 

SOLUTION: In a fine field-effect transistor, irregularities at the interface 
between the gate insulating film and a gate electrode are controlled on an 
atomic scale. When the irregularity in the film thickness of the gate 
insulating film ts reduced, the high-mobility field-effect transistor is 
manufactured. When not only a conventional Si02 thermal oxidation film but 
also a high-permittrvity material are used as the gate insulating film, the 
high mobility of the field-effect transistor can be achieved. 
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1 

..,= t.. • e../e.,„r#A6n«i:»^ts^y3> 

ffl^«/i>flior>s <A) immamcD^i^ft u„)<o 
It (A/t..) All o%icir-c9>ictimkiiritm 

**e.,6t-St*(c. SfKy- h*6tt«<t)!8J«iWCD 

-^jL6n4^<bs";3>iwi©y- h*6»«iw < t 

e.r) AJanmfelTCft-sy-KftMfflliWt. 

o. y-«nai»»otkBi«*«£..4r«is«c. y- 

t.. • £../£», „-c^itt>n4r»fti^y3>»i>© 
y-hm»wa (t„,) *«2niiijaT-c*4y'- hia 

^±»tcmE.r^y- \-tmin<'mmam<oi^«i (a 

,».) *J0.15 •£„/£,,., nm«T*C*4Ci*i» 

*h^>S?XJfftWU. MoiIiB««SC©*fc»y-h5S« 

y 3 >©H:SI«*«r £ , . . . t U . y- F tt»tt©J:bR« 
*4£„i-r5itK:. y- H6l!W<D«ia«WO¥lS) 
fll4t..iU"C. Sttt«T= I.. • fi.,/'e»»«»'C-^* 
?>n5rBWbs^ i;a >»»©y- F^JSIJSC ( t ... ) 
*3 2 n m«T-C*4 y- f L . 1 ♦ 

^ h V >i;'x a« ©5^ r ^^juaw^iDjjctcfifaEr 4 y- h 

«&lftfi©«mJ9©^tt (A,s.) «I0 .1 5 • £../£ 

iWE-rsy- h iia»«a©«)SKRf©«Miw»*a'j^-« 
atcJiOjtf'^x^^rc?^ >y-r*c tccj:«j» 
j&n^y- M!ad!i©miiiA.,.©fB«iA...< i .0 



(2) 4$ffl20 03-69 0 1 n 

2 

»y- h S«»«J» h ^ >i>X 

*h9>yxj»*wu. aowiB«a©teiiiy- h^ws 
h9>5>;5^*©^i'*;v«l!»{c#«E^*y- hi»»R© 
^ f f-^ >yf«ci{cj;D»6niy- nactwwra 

llEaiA„,©ffi*«A.»»<l .0n£0*/c«A,»,>2 .5 

[mmi) ^wbi'y a >©tusi[^ <£,..,) cfc 

0:A:ti,)M:i»« (£..) «^oiSI»«$l!m«cj:OB 

itss h/c»ii«$y- ^ L > wfieiisK«j^y 
- h*6»ia*i*ss©tt»*ea#L-ct>^*>. xs*. 
si45Wi2Wsi«*y- h leitmrtsPK^fi l -ci > s c 

tB«*B8 ] i^itty- h«ffi«:Wb«cc>jeay- 1-??< 

«»J«l*h7>j;x*©5i&. y- H6l8«it±{cipJij 
4SlSR««s8nm£i(T©^KS i S4S)^fiK3n-CC>^ 
20 £:i*1$t»<fc-rS*6»y- hM«l?SI!)»f^>i;x*. 

sii-©iftiiffl8*^Lr3ii-©y-h««* 

*TS^bl/-C±l3SI-©y- HBffi©SBB4aHHTiX 
S. ±s£Sp-©y- hSffii»-©*6lSRS«:l^*-r4X 

y-htt»«iu-cnMfbi'y=»>**i.>{it'y3 
>iWHb«i*j&jar«xB. y-hsflsiu-cins^s 

y- bmn^i^m h -5 ^j^^x 4i©i!iJ6:*rai. 
[§»^ 10] y- M6iH»^j^<D««Djite^0r 
uiey- h««K*m©tss{bjasj: o «>®oc i 
4!»»t-r4tt»y- hssii?5»*h ^>i'x4t©iijg 

[000 1 ] 

[|69i©«-J--5aJS»lM :*i(M»W«ttitty- hS^fiW 
[00021 

[ s£jft©aw 1 y 3 >*ffli»fc«8iiEiKS«f tis < 

*jiflrC»JR€«5W-Cl*4. a<i<b!$JI5©ii*«:^-,-t 
«^^*J»/h3 i •? ^ < ©^^=-« 1 '->©? 
rt{cmaT*C<h)6iBItti<tO. *©fea. J:03P<© 

[0003] nffi^ f 7 ^©«%ie3iiiffi^©i") 
so ±», iicy- H6»iic««<b«cj:i<>©-c*i- y 
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(3) 



2003-69013 



ssiy-h«ei»«<i?»ffii©iai2i («t. cn% r»« 
®ffiiy-h«i»iwiB«)!»t)'c^t<. y--n8«i9i 10 

5-34339 1#, 1$ll¥9-l 4 8 54 3#. «H2 

000-2 3597 5-^«r^K»> K^-^i^^iUifflt* 

-223888 ^CCB/W aBWtilt F 9 iWfc«<t>a 

1 7 6 8 2 8mcitQ)Kmtmi:m^vxifihvmmit 

[0005] 

30 

[0006 ] 

[spBiJiiM^-r-sfc*®*®] *w»w<D±&j^«i*?« 
[0007] ^mmm<Dm 1 ©jgasB. -»^b2^ y a> 

„ i-r* t #«:. way- ne«tt©ttJiJB»©¥«!i« 

4t..4i/'r, 3;tto,= t.. • £../e.«ojT:'^^^> 
n*riMk->y 3>»»©y- h«ef8M» ( te.i) 

wMimtow-i^m (t..) ©it (A/t..) 3>Ji o%«T 

[0 00 8] mtm, <l:0^b<». 

iiK^fcj' y 3>©y- h«ft»B*«irH3:fl!i©!»»«l©«l 
rajbi/y3>»»©y- h»S)a©ii3 

(teoJ ««2nm«T^*sy-hiie»«*W^i« 

»y- h M«»«i« I- V f {cgftTWfflttor * 

^. C©Ct««T©Ji»JStC*Jl>-Cfciai«T*4. so 



[0009] *Hllfe>W©^ 2©}f$SS{i. -mitiy y -J > 

..tfittic. y- h»a»®©«jfflSJ?©^i^ffi«: t 

m^T-C* Sy- h *ft«B*W t . 1 y ©«W5a» I- v 

>i?x*©^f ^^PSP^iSstcifysE-j-sy- vm»9& 

©^SEI@©5^llt (Aat.) 410 . 1 5 • e.,/'esiDin 
mKTTAiC 4*»«ir4lft»y- hSatSWSft* h 
^^yx^-ca&i. f^. RSRttRemo r t S u r 
face Roughne s s©fflS;^%9lr?/cl8*li-C 

[0010] *8i»w©» 3 ©0}i8«. anja* h V > 
i>x ito^ ji'Sn^«:??^tt^4y- ne»e©«ia»K 

y >y-r5ciccj: o»5nsy- naiiGi©iiRi8E«A 

»,,©ffl*A,»,< 1 .0nm*fc«A.,.>2 .5 nui-C 

c i a ii--s*6»y- ^ rnxm^sk h ^ > i^>^ 

[001 1 ] *ISI©»4©}K!IS«. r:K<fci^y3>©ib 

■ci»4*>. x«. igs8t*Jifliaisi!ia*y- h*8»ef*3 

[0012] :Wil6B^<o»6©fl$SS«. mM*f~ 

*wi/«ci>i6»y- ^s^«9^sb« h ^ ^i^^-sj©^ 

y- htej|t0lj|[±(C7j^ffieiff3&i8 nmWF<Dfr-BM 

s i «*i«fiiEsnrc>«c i*i#«trsift»y- h'w 
[0013] 4ci8i»Q9©^^^s». mwmm>i& 

[0014] :^w^m<r>y^t>i>'^MW^o^i3^o 
m>-mc. ii-©»6it*ii*^br»-©y-hSBfl5* 

:^n**-©t8»ffi"^a-'5fciK«cg{SBn©«eiftK©Jlc6i 

4¥SfbtT±tBii— ©y- h«ffi©*ii4fsairsx 
±ia»-©y-h«ffiiapr-©»»BS*i»*"^i-i^ 
e. y- vtmmt x^x-mtty y a y 
>KS{ke*jgjiS-r5xe. y-hSfii4L/-c^fea,s 

[ 0 0 1 5 ] X, y- hte»H»«s«©«flsi»«iSjaj^f 
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(4) 



2003-890)3 



[00171 

[0018] ^wm^<omm>Mmc^tcKt>iW^i. 

[0019] 1 tf. y- h»®«:S«lfffiiW 
[0 02 0 3 «?8«^©«i8*{cJ:ii. y-hlHOfcJ; 

aa. ^ffi. **-&n-en^BfW^c9fPi4st^. -e 

[0025} 



[0 02 1 3 *l«»W<DS«*a-i-«SiJ©:^tt. 
[ 0 0 2 2 3 c CT. y- naooiBia ( A»», > i 

10 -h«e»«<D«»aiBU9 {tp„. (r) ) Oiag ( r) IK 

im©»ist©e=&j&-r. i^. y- hmuRiDmmm 
[0 0 2 3 3 wife. JFi^»fif*<>it,»^iB^*rac»r 

[00243 

[ftl] 



20^ [«2] 



RGR 



phy 



•a1 



•^2 



[00283 CCr. ±IBy~M!!li!W««A.»,. SP 

y- hiiMHR©m®»tS(w, 15— ?*>>tt>«c??fi 

WteD. lo<jr)«ffJ»*h9>J?Xj»rt©JiJ»fW«60 

y-Mi{U»fW»i.>«tti&S9i^»h5>:^ 

[00273 03 tti^i6a©y- nafliiiiSAa,,*?? 
I4©«*mu-ci,»4. ^«{^sn«j:^>Ky-nyiei 

©Jg4i*J''hS<&SS. B|l%. »6*»{crj:aS. RSR 

ti;rctiKp^p-6^*ffli.^ni*s««aa©y- hpaota 

0.1:^>'J<-^»«T«:«I^t'^nSC<!:*lttl?>t^Tl^ 40 
4. W^tf. a*Bii6a4i«. 15682 0 0 0-2 3 59 

i-cy-hj6»K, w^. c©«-&y~ hBMkB©iaci 

40 .0 7:>-^^-d'«TK:-riCi*«-C^r*ifa«3 

y- h««/y- neawniiBtco .3:^-/^-*-o 



(00303 



((t phy«(r)-t o«)(t phy(r')-t ^^)^ 

[»4 3 



fB4 3i|^. »3#. 2 4 5M (IBM 3. Res. 
Develop, \fel.4 3. lto.3. p.2 4 5. 1 9 9 9) tj:^ 

( 0 0 2 8 3 C ^ LteEia©3EHtt. B4 tc^iCft'JJCn^ 

•r J: ^ K . y- h iaa*jy- h ««©tta»ai ibj t^wi 
iSstc-r4*{cj:-?-r y- naiii^/hs < «i*4c i*s 

[0 0293 *ffll»?^©@ffJ*SJ*'*'4S^H©:**fctt. 

y- ha«{c*iisa«*H*ffib>. -tottsj**. y -H^ 
tci^isiiiiswy- n!fld!i©s*i«*>'5T^*< . y- 

Q©fg|IIISii«<!:(±. y-htftliBI©ni|Et.„,. ( r) © 



•••S3 



[»3 3 



so 
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<r-r')(r 



[00 3 1 ] SI5»tBI)Q8gfll <A»a) t&m. (ue 

f f) i©i««<o««5%-ra'e*«. asfcs^nsj: 

^ tc . ffiMraadMa-^- y - ^1 <D^»«ia«S^J>li«: 
1. Onm4-Sl«(<At>ii<2. 5 n mtC^^NFAi. 

on**. 

[00323 IMOX'iV:^'- Hafl»y- 

[0033] *liK?90Smaifl)tr*»E30^«». 
*>:^tf<cSIE«l5*SIS'r-5*AilB*4. V-hB!IQ*i 
[ 0 0 3 4 ] «T. *|699*II»W«: J: ») 3 6«:i«fflK: 

S »1 0-^. 42 1 2H. 1 987# (J. Appl. Phv 
s.. vol.6 2, p.42 1 2 (.1 9 8 7) ) KB. y- h 

get. i»liiffi*^ft3ttStl^^«i6fl9n»©ia«** 
Tixsnri.*^, X. a*B. -ftM^^R. itM^pi 0-2 

2 3 8 8 8-^tC». BIJ^<)[>^^6otJ5f^»a^i^f^>t'^'J^ 
10 0 3 51 Irls^XjUH^h. «t*«:y- 

l/Jf-X ^17«. 178M. 1998#(IEEEE 
lectron Device Letters, vol . 1 7 . p. 1 7 8 . 19 9 

mm. fi^«-^*ffl«.»fc«'w«^<o»«B^** 



(5) 
-r') 
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iC4 



[00361 »W«?)©«li4tCJ:5t*^©«k 
tcSa»*JHrei 3 * «fc 5 i t y - naotc i -c 

M6i»IR©Jf31*Ki2 S£-^"C. "T-C 

[0 037] cn6®ig«SI*6. *HfiaW*«::iiMki' 
«J 3 >»li[C!?y- H6«K©»S { t eoT ) *«2 n mia 

<mtm 1 >*t«tc*ji^'c . ( I > -w<k'> u 3 >jft» 

y-H&Kk«*t„T««2nni«Tiftrci. KC/ 

t«)aKJ|I©V*b« I o xOJt (A/ 1 o x> ** 1 096 

[ 0 0 3 8 ] MK. ^ ^ ^i'^ 

„.) *10 .1 5 «../£.,.. nmyT-CASCidM*!! 
30 ^tii. 

[00391 jj£©y- naoK A4^«!»e©5i;{b4«i 
(03&{c». y^hjftiiWioy-haffis^iSift^ts 

[0 04 0 1 ^W^S?®*^*^ J:* i. i>S^^> (S i 

SIS ie©tefi^kitK». affl«c«i,>S i 0,851**** 
J*^. a«O#^l8 0 0X;*»i5lfJ8 0 0*C'si±»-r2). 

st-^TT. i^isf-s i y- h«!Siy- h*6»K©rBj«c}is 
L^^sas iR^ua^y-hPaciiW^^ctA^-ct 
4. *w-c»c®i$a5*y-HBa«iy- 

[004 1 1 WT. imy- h«s«=^u^c<'»«»y- 

©y- Htffi«^SlK«^*"<^- y- H 0!Idi*»'1^5 
50 ^',X^WiSt'&mLl^rt^*^9iliC'0*,>XSt'9l 
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9 

[0 04 3] a6!&#E^^. ^ISfiS i J:0«c«¥i» 

»{bBi2©BW*-'<9y-iriur*n-eni .5 n 

m. 2nin. 3 nm. 4nm« 5 noKDSSJ^I.'fc. 
iSi, «ir8eiN«*««tt. ii:et4 < l o o) . P»«sa. 

[00443 ^XtC^Sa© 1 n - S i t u y > F--?'<D 
®»S i)R3%J^i'v> <S i.H.) *»t,>ft:«ff<b^ 
StfafSfiaT:2nm*»l/fca. PJ-^WRSTTiMlLT 
ffifS i O,Il4%0 .3nm%««l/fc. HK. h 
«ffi5(bft-5>l O0nni©In-Si tu 

{89. r 1 n-S i tuy>H-:/j -O:?"^ 

n-S i tuy>F-:/^^«iaS i HBCW^iatC*^!^ 
9> (S i H,) (PH,) %fflC»6 3 0-0 

(DSfl['C«8l«7->/t. ±ia 1 n - S i t u y > K- 

[0 04 5 3 m^T. 7 5 0'C<0^»ffl»'ti-C3 0i» 
0«W!iH*tf JJS 1 n - S i t u y > K-^^ 

(5.3) tC-tn^nMXl/^fc. CCT. ±KffiWS i 
O.Bl4ttS»0.3nmtffii*rSI<. ±131 n-S i 
t u 'J > F-:^*«Sas i «5 ©tt^lBRfttt J: 0 S 
■€-©KI?*iSsW>^n-5. Se-jT. ±i2e»S i 0,it4 

[0 04 6] *«fl|r». I n-S i tuy>F-:?'^fe 

as i 815. mts i 0.ISI4, Rom»*aMs iia 

©tJ«a85<oifflK«i»*a«s iRsjftiiisn, -j^- 

[00473 ;j»:*?>©xst*a 7 4. h« 
ass (3. 4. by^msmmcmm. c©ttS8J:o 

BtJR (As) -r*>*«]jlJ^4^'l''*'-3keV. jiA« 

1 X 1 o'Vcin*<ossifrTaii::»isi*>i3-f *>aA 



,) 1^1820 03-68 0 1 3 

10 

u-{>lit»iB7*^*>2»tfc:A<. (B) 

>aA4aK:^n6j*>6J»jji3^*ji'=**- 1 o k e v. aia 

a4X 1 0"/cin'<caife#TSIJfiL/fc. C«P«'*8 
;S>?^>^jU>-E6±lS:«0B8i«rr*. X^. 5 0nm¥ 

©j^ y 3 ^K^tia* x-^mmfmwx. j: , 400 

y-h«»B<3. 4. 5) OlMSEfflJtC 

lay- h fiWMIBiiaa 9 =£ >f 5f>iiAffiih'5'X i'SUaii U 
A s ^ *>*ttljix>xiU=^-3 0 k e V. ttAJl 
2x 1 o^Vcm'W^fr-CSiS^l^^i^-f *>J*A 

Nssisaa F u >f >!fi;«8a 1 1 &c;NSSi9»av- 

:^il£ftiiSl 043^/«L/fc (H7) . 
(00481 yt*>6©Xg»H 1 S^B^*. *fiU-C . 
7 5 0X;> 3 0 0»©S*T^-Jl'^. aA-<*>©hS 

tt^tJJwaaiJficr. -eb-c. 3/-?^i/F (co) 

/<7 5»y>i'atC<fc»)^ffiKW<l|IWL/, 5 0 0-Ctcfc 
j2;;©Cotf«^<tiflBKbK3lS7k£^jti['CE$^L. Si 

^. c©a. ®e^|fflSft«9I«:J:0Co^/»;•!^'f FMi 2 

[00491 ^JCtC. »1>J/«J =i>«{t«8IB*^ffijK«J 
■C©afb^a«> (TiN) «i|Bl|iiMlit.-C©i'>y 

30 (w) e*ii«-r4, -tt-c. *©«H(*o-M'Mi 

[0 05 0 1 C^LT$lM'PL/c«^^*b^>i^X4<K: 

40 m2». y-Faffi3. sacj^sas io,K4*i** 
[ 0 0 5 n » 1 ». i BIS w*aM<^yvJ84» 

ttliW3nTl»SC4*l»Sg3n/c. »2tt. e^S i O 

,llS4^*«i^^^ti8•c^rtt*>•:>fc. fie->-c. y-Fvc 
o.0i4*i<a»iitu-t:y- hS««:ftT3-i*T:<.»<£U 

50 «0. lnnij:*)0. 5n meS©ttffl. XIPSRS i 
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C7) 

11 

[0 05 2] ^oissfk. y- h«6»K-c*se<ts©J5 

S h/fc. la 8 »WkBO!>»* < t 0 X ) h ^ 

(C. *«"C»A„.»¥J^i l/r«0 .0 9 n ra-C*^ lo 
tc. X. ffiMHat (iaifW)lfBStcW:»l6l'^<0l£#«) ) 

*mySiU-C*jO .2 3nm> taM86f8A,»»3tii|!j2 .2 
[0053] HK. Se»fl«l 1 h 

» L 2 n msnr<oy- h ie«a!i«»»*sf h ^ > 

[ 0 0 5 4 1 S i Oa ©efkieif *52 n mJaT®l^{C 
M^kttJf©JiiBfW/'«^'>+*A,»,^0.1 5 nmi 

^V^^yiPP^^ifi. A,».SO .1 5niD*iJIS.b"Cl» 
C0 05 5] ^tWl{CS-:J<MOSM«^«»*h 

[0056] llSfiW 1 <C*>l,>-C. S i 0,B<t)Bi®»3 
%7<*>y-iriL*tttf¥LA:. C©»*. S i O.Wk 
HW*J2nm«T®l^«:. Si»tt»«««>«S**«lM« 

[ 0 0 5 7 ] fiSi, ±iey- Mai2i©i6«A.s.«. 

1 •c»f>n/c»llis ( u e f f ) i 

Kfl^MflS*. A/ 1 o X iOM«i U^CB 1 0 fcrn-T. 



#pg20 03-69 0 J n 
12 

to fatwirs^nfcy-nwtmttT-tTrom-c 

-CS i O,<0M^t«IS**2nmWT®I^K:tt. MftSfiJ^f 
©©BlfW^"?9 +*A/ tox<0.10i-r4CiA« 

<IIJSWI2 >0 1 1 tt*8a«W©»— ®^*'*«:«t2>« 
||3a*h^>i^:^5'©WfB8iaT?*0. HI 2*»e.Bai 6 

[0 05 8 lld6W2 h^>i>:^a»». i«ii8 

i. ccr; w»«*y-btt««i6itt. Sio. 
y- nei»W2 J:»)fe:^#v»Jtiil«*'&«>-^y- 

so c i <: ©ffisismy- h im&<o»,wmi: 

mtlit. Al.O,, HfO,. ZrO.. TaO,. U 
fSiO.. ZnS iO,«:i'4*l^2»Ci*iaj3fe4. 
[0059] 01 2%#»'*'S. SJf. miSSS i J;»J 

aiwtt (10 0) ©pi»«ffis/y 3>-c. *©iaffi«*2 

0 c m*^l-»A:. 

[ 0 0 8 0. ] c 0 Lxmm Lfc^m»siRtcmmim i 

7*5nmJgB)iUc. ^XK. ±l2««^fc« 1 7©±K:. 
^^H<Oy'>F--/S iRl 8 41 SOnrnJiSLfc 
5 0nm©S3©i'y3>»<bie**i«<^"^^'fi»<* 

aHettiii 3%Ji5itRi/^fc. a«©y vyv7 ^ 
D ^cif* ^> y^4«t»-c. a 1 2 cc^-r J: ^ tcfl^^x- 

8%3K«L.Jt <ai 2) . 
[0 06 1 ] i/i-f-i-Wmi S<om^^ C©IRJS 

X 1 0'*/cin'liK©aHr>V-;^SS:flftJB8. &C< 

isi* F u >tmm 7 »»r»-c .1050 

Uteb/c. git^T. JriB«l,^V';^tt»(Ji6. Rome 
KU 7 4a*jit»c:t<. B©>f^->rtA«: 

10 Pi**©^^?^ XJU-lftJhltl&li 8 i L/C (0 1 2 ) , 
[ 0 0 6 2 1 C ^ LXmmUc^W^Vl S i , N«4 
i|taUft:«. a:^F^'/X9^>yK:J:»)-5'5-y- 
hSffi 1 8 ©««»«:©*. l±r y s - 

y- MWSiiejiis 1 9 1 tfc. iisy 5 -y- b mn^ 

iSmiQ^-i* >aAPlJt -^^^ <!: 1/ 1 > :Ti*t!B??St«A* 
1 X 1 0 • • / c m*«S©NS!W«K K U ^ '^EliW 1 
1 Rt^NSi«iftlg V - ;^!i&«iS 1 0 b fcj*. 10 
5 0 -C. 1 f*©*fr-CttA-< *>©fStt<t»«yfK=£rSfi b 
(H 1 3 ) . 

50 (00631 tftl^-C. *7 '>il«:ffl<.>-CS i 0.CJI6» 
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^li{*«5 0 0X:t:Ojai«IBIT::.-JHCJ:»). CoH 
14) . 

[0 0 8 43 C©XS{Cj:-3-C. *IIIS«2-Ctt, 
||SS«l<DJ:^w:^»'-Ka«BI2JeJi8«K:Co'>'Jl>--< u 

[ 0 0 6 5 1 c ^ \yxmmbfcm»mwiic. n u 

8 0 0-C©a5R»a«'C3 0^3-<OT--^V'«:tf-^fc. ;x 

i8«r«U-CSiO,iaii«17©JIUlS|S4»*l/. MP 
SP2 04?&fiSL/fc (HI 5) . MPa52 0»*»i«l« 

(0 06 6 3 *iei6W2©J:5Ky-l-*6»Kl 6©JI^ 

{cc 0 J/ F« 1 2 *}^«-r*c t-cv y- ^♦B» 
«2-^^ a^^py- Mt«2 1 K:aifcs»fti»*e«'i** 
ci*»T#4. se->t. «aH©Si!la*y-^»»« 

[00673 ^©a. wp® 2 0 icK««*y- Kftw 

1^y-HS»Rl 6 tUtli. Al.O,. ZrO.. 

Hf o,©3a©**r4««i.»-c. ^ti^t\<o^^<^^n 
taiftiii e*9fs«©«sBK&**fr"^«t'^- ^• 

±iBSSIS*y- H»J»«l 1 6 ©«Jffl«Jf ©¥lS)ffl t o 
xWj!Mail»«i:S i O.lfejf ©BU» t .,T ( ti., = I o 
X • eox/e,...) *»1 .5nni4tt*J:^tcJt«l^ 

iai*afitfe. y-ntSff5fiJiBti©i»AafflSS=&^''^^ 
-ajtU'c-en-tn7oo-c. soo-c, 9oo-c. i 

ooo'c©4a'5©j»iByi=s:Mtt>^. ran® 

20JC, y-f«e5itt«l n-S i tuV^F-^ 
(PH.) *mi.*6 3 0 ^^©iail-C 1 0 0 n m©*t«i* 

^To/c «ii.>-c. 5nm©*>y:^^>- -^-^ 

(WN.) «:SiKllXy<'7 3";>yatcJ:»)itta3i±-C 
WN.f9!S»2 3*}i5ia«-4. C©«. 5 0nia©f> 
{f7.f> (W) *5^/^•7*y>yK:J:«)^88l^*'C*> 
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if7,^> ' y- y-«ffi2 4*j^fi£Uc. »<.»"c, mmo> 
ffia'c©ffii±fkri.-j»'*^i'fc«. 

m^m&H^lt- (HI 8) . 

[00683 *©«. »t>t"J 3 >»KWtlS«*^«: 
JigtfcUr. 1 3 ©HFra««^tcBin«:liaL' 

r){»6iB«i^is©«:«wsMi ' NBSisaa^ 
jgiut:©w«4«Si/. ^©via^twsJKJjOMPftii 

[ 0 0 8 9 3 ^«S« 2 ©«S?«il* b ^ >5^^ 
tc. C©IS»©^«:ia 1 7 Kmfa H 1 7 WJ6^SS©ff5 

fiffiaffitRJ9©Bao©ffi'iaA..»©M«fe*^s-r. s i 7 
K:^%n«J:!>«:. w»«*y- h«eitisi 6©fmt 

n©*m«:J:-»-cafe*«fi<ta«*^-c^t'"«^* 
4 h«e5©tsi4<tTi-jv©^Jaass**. i^ii 

si^y- 6©^a<tiaR4iffl*^'5^K'^«> 
l!ga©fiiiliA.»a3!i*:!^* < <t ^ «^ i***>**** 
[00703 fl«l«2©«K«*^- 

10 ^y-bi(e»)ai 6©tmt«MaaMfi«:tj(i?i4«. w 

1 7<DR^©iai!!i©«<l8A.M©»«Sffittfftti*f«£ 

[007 1 1 HtfiW 1 "CWaS 4lfc©iH C^fefr. i-^c 
t>^. y-h»»Bi©iftafl»l©«:*:fi8^«'Me©l&«: 
AiUX. eMb«J»©®3fW'<^'2'+*A/t ox< 
0 . 1 0 A Ute*#%H 1 8 «t»«:.^-C7n^. C n J: 
. iSS!«^y- ^»»« 1 8 *s^m«©«.«*«'-''^ 

Ji^L-c(Bifil«$y-^t&»®l 64m>sis«:t. fit 

{tlRJf©J^»(«'<^'^***A/ tox<0.lOitO 

». ©jf©QQia©««iA.».=&fflc>-ca-rt*6t*Ba<'^B!s 

[0 0 7 2 3 UK. ffef»«6>©fiiS*«:J:Si»!i6«^© 

f-vmmWkX e©««©8ia*©at>*»€>. sa^A^ 

50 fc. CtiJ:rJ. i»BMtR2*ffli.>in*55 
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- humm 1 6 m^^i c t-c. im^om^tni'ptt < 

<IQi6W 3 >ia 1 9 H*#feW<0^=C^*6WtC J: 

[ 0 0 7 3 1 *r. HJHW 2 tra«©igt:ia 1 5 k^h 

T^^'Q:. v-:^8. lORCfFU-f^?. 1 1±K:C 

[0 0 7 41 HI 9«:#Sl'J"*. S^-ftSlZ 
if£l/-C. -en^ni .5nm. 2nin. 3nm. 4n 

[ 0 0 7 5 K>c(.»-c. graasaoK. y-b«g5i^i 

n~S i tuD^H-r^'S^ISSS i«5%. 
5> (S iHj <PH,) *ffll»8 3 0*C 

©BKtri 0 0nm®1^4ffote. ^t>T. 5nin<0 

j^idiUT:. «ia«fai!tt««i 3oma«w««:i!iip*iiiU 

fel 4. RC^y- hSffiE«l2 2 4^tyia»4J^S!Jl^._ 

[0 0771 ^tei?ii3 h 7 iKowmi 

A.».**«0.2 3nm. ffll58K»Us.*^2 .2 n m-C 
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;^iriai 9t?BA.».*JiW0 .1 5 nm. A,„***r>l.7 

tc. y-h«ffi5©^!!SS<t«:#^y-niaeii«^<^)mi 
[00781 c<D«». ±ieWiixs*ffi-cs«Jfi3«ifc 

ibk:io>fi«±©«»e«>-t^*««2=»^^'=^- ® 

ieiiafi!m5fflK:«i,>»i!«*y-H6»«i 

*l6wcJ:^,i^l!^»^bj0l2*y- 

latct. «kjaj!iafi4««-ct4?>:«>y-H««<^t*5» 

iafi%««wr«***-c*ffi«)-c*^-i4<D«nfcy- 

msn'&ff^tictifimi^rc, sto-c. s io,^v 

u =1 vttSftK^rfflt* t> y ^ - • y- ^ **JS* 

[ 0 0 7 9 1 ja. 3 < F ^ > 2^ 

h ^ y S i O, «i»iaJ9** 0 . 4 

««#tt<I!>«.'^S*e.*>. :$:*i6»l3KS--:J<«W 

<mnm >& 2 1 ii*ffe?9©0H<o^WK: j: *tas* 

y-Hft«Jlti£±©y-t-«flB'^^*ffi"''"^- Etc. 

[00801 *-i^i«i«fS2 ilS)«©Xg-Ci!l 1 5 {CnrvT 
Jr-Sitc. V-;^6. lORC^HU-^>7. ll±{CCo 

#ji%<^»T-5. -e«>a. wipa52o«:»»'«*y-i- 
te. :^«-c». ±iaiiisi«*y- ' « i o 
so fc. JdBW»»*y- e©«ui»y^E«T^»«w 



- 9 - 



CIO) 



17 



1 0 x«»Jaii«(cs i o, fluids ( te.t) .5 

nm. 2nm. 2.5nin. 3 n m©4ai)tC**^K 

*n*nii«i«iBt(lW!i»iaK%«kt?fc. (ft. iififi 

OJ:^(C> ttoi= t ox • e o x/Es.ntr**. 

[0 08 1 ] ^ima. Bipa52 0K. ^^jwy-ha 

Jgrt^tt;^-'^ » * y >d/-^*ffltr»T 1 5 0 n inXS«L/fc. 
ifi. ftso^. »«L<»B«l^*«*-Cl4l»Ji8fi<0*»C 

[00821 -eroa. 3>ttHt«!!iK4^iB"^ 

^(0i!ttSli9S«il't:©T i N)Btiia«^il'"t«> 

L. imnskh^>i^^i''&9i^^i^ (HZ 1) . 

[0083] ±t3J4JSI€%e'CWtSnfc4^«4 
(A»..) ***^0 .2 3nm. 

ic&'y<nmMkh^>i>^i' (c<o««i*h2 loc^ 30 

SnS) rWA.„**I^O . 1 7 n m. A.,.*««J 1 .8 n 

mtu-^it. coii'ifc. ymmwca. vtt^icmtm 
i o.y- hi»»«2*»6?ssm*y- 

[0 08 4] C<D^m, SRBfClMV/cm 

f r) ©fifi**. «e*®^R:j:»»«ai3nfc«i^3ai*H 
5%w±iiii±tte. la 2 2 my- HflsaR 1 6©!»«« 
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[008 5] c©<fc^K. y^^^^y-^««2 1 tiS^ 
9m.r -St. y- b ita»R©iRis©«)-tt**i^-b i^se 

[ 0 0 8 6 1 «. *#l*«4«:S-5< H 

fiffiT*i*jJ:<5tei>/cJ{). tt*®tt*gss i y- hmfii 

[ 0 0 8 7 ] W±v I||d6©}^»*^l'^'^*^- ^BB^iin 
tc Jcnt*. S i 0.«»R»2 n mttT©Sf*«l» ^ v 

os©:^«Sft^k'&. SJSA^->+f!HJ1!iP©fc*©xe*ia 
[ 0 0 8 8 ] X. *|||«IHK:J:ntf . «St«?©y- b 

lifirr 5 c t ■ci^ittiK©s^<k*ffli*o se^-c A- 

aiifefkiaBRr 4 c i *»-c* 4. 

[0089] 

[i£w©«&*i *iis»w*. eaiy-h*Mt«*mi.>fc 

4. HK. *B»6Wtt. «wy- ne»i«'feffl<'>yc«» 
V 9 >t^©+ ♦ y T3^*bis©5e^k©/h$ v^y- h » 

[B n 0 1 1**»?3©?S 1 ©JISfiW«:J:4*M»y- h 
[02102 »i^«iK©*6l«R©«Wttfif14«><«*''*"^ 

[03103 »^«is©*8»tt©tt<?^'«^ +©Js*atf< 

Stt©^**'*'®"^**- ^ 
[041 04Btt»y-ha«5»«»*^^^'-^^'^'^*' 

[051 mbitm&mm<omm^^^y'^<'>^y>»'^^ 
tt«#t±%^t-0'^*4. 

[0 6 1 0 6 1 ©3I«5P«K: J: S«»y- «i^tiW5* 
* h 9 *©«jtxgW«:^S■r««©lKt^jl^fl■^^«• 
*071 07»J(li©*tti««c«fc*»6«^' Kf.va?*'^ 
h ^ >j/>^ii©j«ixfsioi«:iix-rsaB©wffi0-«> 

las 1 08 »» 1 ©gittiWctei^i«»«©««M« 
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[H 1 0 1 B 1 0 «» 1 ombw-ctevti^mtmmo^ 

[H 1 5 ] a 1 5 »i»2©|iafc«CCj:SW9l«**'- h 
[H 1 e ) a 1 6»m2©lltt«M:<t4]Sif!«*'}^- b 

iwiia-c**. 

[a 1 7 1 ai 7ttjB2<DlSEtePI«:J:*WSI«*^- b 

[an 
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[018181 8»»2©3l»W«:teW*«^»«<c>»» 
[0 1 9 ] a 1 9 »^ 3 CDHJBWIK J: ?>mS^Sft* h > > 

pxi'CDWffla'c**. 

(02 1 1 02 lttll4©llttHW{CJ:4«^^*b-^> 
2 23 a2 2W»4©lli6WI{C*5WS»ttffio:>S i 

1 ...j|£jin*s«. z -y-nftitja. 3 - 1- 

4-fi^S iO,J«. 5-0i6as 
e, 6 -giUV-^^&ttH. 7 •••«<.» KU-f^ttWBv 

io-i«aiffiv-^lJi:titi»> 1 i-iBafffiFU-f >fi£» 
» 1 2-iy*)if-i K». 1 3-«ffi«aae»tt. i a 
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